Performing encapsulation of dsDNA and a polymerase chain reaction (PCR) inside nanocontainers using the inverse miniemulsion process.
We report the encapsulation of dsDNA molecules with a defined number of base pairs (476 bp and 790 bp) and their subsequent amplification by polymerase chain reaction (PCR) inside nanosized polymeric capsules/droplets. In the first set of experiments, the dsDNA template and PCR reagents were encapsulated in crosslinked potato starch using the inverse (water-in-oil) miniemulsion technique. After redispersion of the capsules in a water-surfactant mixture, PCR was performed inside the crosslinked starch nanocapsules. In the second set of experiments, the PCR was performed inside the aqueous nanodroplets before capsule formation, and then each miniemulsion droplet was covered with a polybutylcyanoacrylate (PBCA) shell which was formed through anionic polymerization directly at the droplet interface. The PCR efficiency was quantitatively evaluated by fluorescence spectroscopy, using a DNA-specific dye called SYBR® Green which intercalates between the base pairs of the dsDNA.